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(54) PROCESS FOR POWER FAILURE OF MOTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To extend in the maximum 
extent the time required until the control is disabled, by 
reducing the rotating speed of motor until a DC voltage 
becomes lower than the lower limit voltage in the preset 
reduction rate when the detected DC voltage becomes 
lower than the power failure detection level voltage, and 
until voltage control returns to the ordinary control when 
the DC voltage exceeds the lower limit value voltage. 
SOLUTION: An AC voltage supplied from an AC power 
supply 1 is rectified to a DC voltage, a PN voltage 
thereof is smoothed via a DC capacitor 3 and is then 
applied to an inverter 6. This voltage is then detected by 
a PN voltage. detecting means 4 and is then applied to a 
controller 5. Here, the lower limit allowable voltage of a 

DC voltage and the power failure detecting level voltage are set. When a detected value of 
DC voltage from the PN voltage detecting means 4 becomes lower than the power failure 
detecting level voltage during the motor operation, the motor is reduced in rotating speed until 
it exceeds the lower limit allowable voltage in the preset reduction rate. When the DC voltage 
exceeds toe lower limit allowable voltage, voltage control is returned to the ordinary control. 
As a result, the time required until the control is disabled during the power failure can be 
extended during the operation of motor. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the art of the operation control at the time of the 

momentary stop (momentary interruption of service) of a motor. 

[0002] 

[Description of the Prior Art] The converter section which changes the supply voltage from AC power 
supply into direct current voltage conventionally, The direct-current capacitor which graduates the 
changed direct current voltage, and a direct-current-voltage detection means to detect the magnitude of 
the graduated direct current voltage, The inverter section which switches the graduated direct current 
voltage and is changed into the alternating voltage of a necessary frequency, In the control unit of the 
motor equipped with the conversion circuit for reviving the power of ******** to said AC power 
supply, and the control circuit which generates the pattern of SUICHINGU of an inverter and controls 
the drive of a motor When the graduated direct current voltage VPN was supervised and this direct 
current voltage VPN became lower than threshold value and the low-battery level VU 1, the base block 
of the semi-conductor of the inverter section or the gate block was performed. Or it judges that it 
recovered and is usually made to make it control, when it slows down at the set-up moderation rate 
which exists when it becomes lower than the low-battery warning level VU 0 higher than the previous 
low-battery level VU 1, the power of a motor is revived to a power-source side and direct current 
voltage VPN exceeds the low-battery warning level VU 0 henceforth [this is called "conventional 
example 1 M ]. 

[0003] Moreover, when an external power fails for power to JP,8-19286,A [this is called "conventional 
example 2"], a motor is slowed down to it, and there is motor control equipment which prevents the free 
run condition of a dangerous motor in it. Namely, connect also with a control power circuit, and an 
external power generates the electrical potential difference of the drive level of a circuit, and supplies it 
to an accumulation-of-electricity circuit. Although a halt detection signal is outputted to a brake control 
circuit when this accumulation-of-electricity circuit supplies driver voltage to a power-source 
supervisory circuit, a brake control circuit, and the logic generation section, a power-source supervisory 
circuit supervises the electrical potential difference of an external power and foreign voltage changes 
into an interruption-of-service condition A brake control circuit during supply of driver voltage from an 
accumulation-of-electricity circuit A halt control signal is outputted to the logic generation section. This 
signal during an input the logic generation section It is equipment which outputs the driving signal 
which the inverter section suspends rotation of a motor by the predetermined rate pattern, and is slowed 
down during a reduced-speed-signal input as outputs the drive control signal which makes the inverter 
section slow down a motor. 

[0004] Furthermore, there is JP,6-165579,A as a conventional example 3. This does not carry out 
capacity increase of the direct-current intercondenser at the time of power-source instant interruption of 
service of the AC motor of an electrical-potential-difference form inverter drive. Are the approach of 
aiming at extension of the operation continuable time amount of a motor, and if direct-current 
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intermediate voltage descends to the 2nd step programmed voltage at the time of instant interruption of 
service, will decelerate train operation dispatching, will obtain regeneration power, and reversal increase 
of intermediate voltage will be aimed at. It is the means which will be made to accelerate if intermediate 
voltage carries out rise recovery to the 1st step programmed voltage (the 1st step programmed-voltage > 
2nd step programmed voltage), and repeats this. 
[0005] 

[Problem(s) to be Solved by the Invention] However, since a motor is in a generation-of-electrical- 
energy condition when a power source tends to return and it is going to start control after the 
conventional example 1 failed for power while the motor was rotating at high speed, and it changed into 
the base-block condition, a control unit may be destroyed on the electrical potential difference which a 
motor generates. Therefore, it is necessary to compensate that the rate has fully fallen even if control 
goes out by interruption of service taking advantage of control as much as possible during interruption 
of service. When performing moderation processing, control cannot be continued to the level of 
interruption of service, without the ability of the regeneration of power catching up with reduction in 
supply voltage depending on a setup of a moderation rate. Or regeneration energy became large at the 
time of moderation, it went up to power-source return level, usually shifted to control, acceleration was 
started, sag was carried out rapidly, it fell even to interruption-of-service level, or moderation processing 
was performed again, and there was a trouble of having repeated acceleration and deceleration and 
performing it. 

[0006] Moreover, it did not pass over the conventional example 2 for the mere free run prevention 
means of the motor at the time of interruption of service, but further, the conventional example 3 is 
based on the conventionally same concept as 1, and it had a difficulty of the repeat of acceleration and 
deceleration. In here, this invention conquers such fault of the example of since [ each ] **, and prepares 
a hysteresis in the disregard level and return level of interruption of service, furthermore, from changing 
a moderation rate and having made it an electrical potential difference come before and behind an 
interruption-of-service disregard level by the value change of direct current voltage [a smoothing 
capacitor both-ends electrical potential difference and the electrical potential difference between PN] at 
the time of interruption-of-service detection The electrical potential difference between PN is held until 
regeneration power is lost, and it aims at offering the approach of processing at the time of interruption 
of service of the motor which can extend time amount until it becomes out of control to the maximum 
extent. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned problem, invention of claim 1 in 
this invention The converter section which changes the supply voltage from AC power supply into direct 
current voltage, and the direct-current capacitor which graduates the changed direct current voltage, A 
direct-current-voltage detection means to detect the magnitude of said graduated direct current voltage, 
The inverter section which switches said graduated direct current voltage and is changed into the 
alternating voltage of a necessary frequency, It sets to an art at the time of interruption of service of the 
motor equipped with the conversion circuit for reviving the power of a motor to said AC power supply, 
and the control circuit which generates the pattern of SUICHTNGU of said inverter and controls the 
drive of a motor. Usually, the minimum allowable voltage VU 0 of said direct current voltage when the 
electrical potential difference of the electrical-potential-difference value minimum VU 1 of said direct 
current voltage which can be operated, and a minimum permissible as a power source is inputted The 
interruption-of-service disregard level electrical potential difference [ lower than said minimum, 
allowable voltage VU 0 ] VU 2 higher than said electrical-potential-difference value minimum VU 1 is 
set up respectively. Moderation rate alphad which set up said motor when the detection value VPN of 
said direct current voltage from said direct-current-voltage detection means became lower than said 
interruption-of-service disregard level electrical potential difference VU 2 during said motor operation It 
slows down until it exceeds said minimum allowable voltage VU 0. When said minimum allowable 
voltage VU 0 is exceeded, it is an art at the time of interruption of service of the motor characterized by 
usually returning to control. 
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[0008] When the detection value VPN of said direct current voltage becomes lower than said 
interruption-of-service disregard level electrical potential difference VU 2, invention of claim 2 of this 
invention It is said moderation rate alphad about said motor. Slow down and the detection value VPN of 
said direct current voltage suspends acceleration and deceleration between said minimum allowable 
voltage VU 0 and said interruption-of-service disregard level electrical potential difference VU 2. When 
the rate of said motor is set constant and the detection value VPN of said direct current voltage exceeds 
said interruption-of-service disregard level electrical potential difference VU 0, it is an art at the time of 
interruption of service of the motor according to claim 1 characterized by usually returning to control. 
[0009] When the detection value VPN of said direct current voltage becomes lower than said 
interruption-of-service disregard level electrical potential difference VU 2, invention of claim 3 of this 
invention Initial value alpha 0 of the set-up moderation rate The detection value VPN of said direct 
current voltage, said interruption-of-service disregard level electrical potential difference VU 2, and the 
suitable gain K are used. Moderation rate alphad Slow down at the rate expressed with alphad =alpha0- 
K- (VU2-VPN), and said motor is controlled. When the detection value VPN of said direct current 
voltage exceeds said interruption-of-service disregard level electrical potential difference VU 0, it is an 
art at the time of interruption of service of the motor according to claim 1 or 2 characterized by usually 
operating. 

[0010] Invention of claim 4 of this invention is an art within the set-up time amount t at the time of 
interruption of service of the motor according to claim 2 characterized by suspending acceleration and 
deceleration and keeping the rate of said motor constant, even when the detection value VPN of said 
direct current voltage becomes lower than said interruption-of-service disregard level electrical potential 
difference VU 2, the time amount tUV of a from is measured and the detection value VPN of said direct 
current voltage exceeds said interruption-of-service disregard level electrical potential difference VU 0. 
[001 1] When the detection value VPN of said direct current voltage becomes lower than said 
interruption-of-service disregard level electrical potential difference VU 2, invention of claim 5 of this 
invention as the notation which shows a hand of cut — S (omega) using - torque command Tr Tr =-S 
(omega) -K- (VU2-VPN) - however S (omega) It becomes (+) agreement when a motor rotates 
normally to a load, when reversing, and the torque control of said motor is carried out by the torque 
command to which (-) agreement is taken and which is come out of and expressed and the detection 
value VPN of said direct current voltage exceeds said interruption-of-service disregard level electrical 
potential difference VU 0, it is an art at the time of interruption of service of the motor according to 
claim 1 characterized by usually operating. 

[0012] The detection value VPN of said direct current voltage of invention of claim 6 of this invention is 
an art at the time of interruption of service of the motor according to claim 5 characterized by making 
the torque command to said motor into zero between the minimum allowable voltages VU 0 of said 
interruption-of-service disregard level electrical potential difference VU 2 and said direct current 
voltage. 

[0013] According to this invention equipped with the above-mentioned means, a difference (hysteresis) 
is given to low-battery warning level and the voltage level which a power source returns and usually 
shifts to operation as the first means. Furthermore, since the energy revived by the motor is changed 
with the magnitude of the load concerning a motor etc., it changes the deceleration time according to 
fluctuation of an electrical potential difference. Or in order to prevent accelerating when it usually shifts 
to control, and carrying out effectiveness of the electrical potential difference rapidly, a fixed period 
after interruption of service is maintained at a certain fixed level so that supply voltage may not fall to 
an interruption-of-service electrical potential difference by forbidding acceleration and repeating 
constant speed and moderation. Or the torque command of the moderation direction is given instead of 
moderation. By many of these approaches, at the time of interruption of service, time amount until it 
reaches an uncontrollable voltage level from a motor, using regeneration energy effectively can be kept 
long, and since that the rate has fully fallen can compensate even if the electric current is compared and 
cut off, after a power fail recovery can resume operation safely. 
[0014] 
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[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a 
detail, referring to a drawing. Drawing 1 is the block diagram showing the configuration of the general- 
purpose control circuit which carries out the inverter drive of the motor with which this invention is 
applied. The alternating voltage supplied from AC power supply 1 is rectified by direct current voltage 
in a converter 1, and the direct current voltage [the electrical potential difference VPN between PN] is 
graduated through a direct-current capacitor 3, and is impressed to an inverter 6. And direct current 
voltage is detected by the electrical-potential-difference detection means between PN, the control unit 5 
which controls the chopper ring period of an inverter 6 is given, and a control unit 5 makes previous PN 
detection direct-current- volt age detection value contribute to motor train operation dispatching which is 
not illustrated, and adjusts the timing of the base electrical potential difference to each semi-conductor 
which constitutes an inverter 6. 

[0015] [the gestalt 1 of operation] - this invention sets up the interruption-of-service disregard level 
electrical potential difference [ lower than the minimum allowable voltage VU 0 of said direct current 
voltage when the electrical potential difference of the electrical-potential-difference value minimum VU 
1 of said direct current voltage which can usually be operated, and a minimum permissible as a power 
source is inputted, and this minimum allowable voltage VU 0 ] VU 2 higher than the electrical-potential- 
difference value minimum VU 1 . And moderation rate alphad which set up the motor when the detection 
value VPN of the direct current voltage from the electrical-potential-difference detection means 4 
between PN became lower than the interruption-of-service disregard level electrical potential difference 
VU 2 during motor operation When it slows down until it exceeded the minimum allowable-voltage 
minimum allowable voltage VU 0, and the minimum allowable voltage VU 0 is exceeded, it is an art at 
the time of interruption of service of the motor which usually returns to control. 
[0016] Drawing 2 is a flow chart which shows the operating procedure of invention [claim 1] of the 1st 
of this invention. The direct-current-voltage detection means 4 detects direct current voltage VPN [step 
201]. This direct current voltage VPN is compared with the interruption-of-service disregard level 
electrical potential difference VU 2, and when [step 202] and direct current voltage VPN are lower than 
the interruption-of-service disregard level electrical potential difference VU 2, it is a yes] flag (flag) at 
the [step 202. It turns ON [step 203]. The direct current voltage VUO between PN when this flag is ON 
and an electrical potential difference is inputted at worst which direct current voltage VPN and a voltage 
source permit is compared. [Step 204], When the direct-current-voltage detection value VPN between 
PN exceeds the direct current voltage VUO between PN, at the [step 204 to yes] The activity which sets 
up a flag off and usually returns to control is done. [Step 206], When the direct current voltage between 
PN when an electrical potential difference is inputted at worst which a voltage source permits [ direct 
current voltage VPN ] does not exceed VUO, No] is moderation rate alphad at the [step 204. It sets up 
and a moderation command is given [step 207]. 

[0017] In addition, step 202 At the time of No, it is step 204. Since it skips and the flag is off also here, 
it is step 204. It is set to No and this actuation is ended. By the way, moderation rate alphad The value 
decided with the magnitude of the load concerning the inertia of a motor and a motor etc. is set up 
beforehand. Fluctuation of the electrical potential difference at the time of the momentary stop by this 
approach and the rate of a motor are shown in drawing 3 . Drawing 3 (a) The time shift Fig. of the direct 
current voltage and the electrical potential difference between PN at the time of instant interruption of 
service and drawing 3 (b) are drawing 3 (a). Itiis the rate variation diagram of a corresponding motor. It 
detects by 32. a time — 13 1 — interruption of service - generating - up to two or less interruption-of- 
service disregard level electrical potential difference VU - falling — Time t — Slow down from 33 to t35 
at the time, and direct current voltage VPN continues a rise with regeneration power in the meantime, 
motor speed - Time t - a time — t34 - interruption of service - canceling - AC power supply - Taira - 

- always - returning - a time - the power surge from t34 - carrying out - a time - t36 - perfect - an 
electrical potential difference - returning - a motor - a time — t35 - acceleration - changing ~ Time t 

- it returns to the rate before interruption of service by 37. 

[0018] Fluctuation of the electrical potential difference at the time of the momentary stop by the 
conventional approach [the conventional example 1] and the rate of a motor are shown in drawing 4 for 
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this invention and a comparison. Drawing 4 (a) The time shift Fig. of the direct current voltage and the 
electrical potential difference between PN at the time of instant interruption of service, and drawing 4 
(b) Drawing 4 (a) It is the rate variation diagram of a corresponding motor. However, although this 
conventional approach is made the same with the terms and conditions shown in the property Fig. of 
drawing 3 of this invention, there is no setup of the interruption-of-service disregard level electrical 
potential difference VU 2 in this, that processing of a return and interruption of service under the effect 
of response delay etc. will be repeated according to the condition of a load by the conventional 
technique when the regeneration electric energy by moderation is large **** — [— Time t — at 44 and 
the time, depending on t45] and the case, an electrical potential difference may fall to interruption-of- 
service level, and may be unable to continue control 

[0019] When the inertia of the [gestalt 3 of operation] next a driver, i.e., a motor, and its mechanical 
load is large, it may revive greatly by a little moderation. In this case, by the above-mentioned approach 
[claim 1], since an electrical potential difference rises to return level by moderation, the trouble which 
repeats acceleration and deceleration does not improve. Since it corresponds to this, acceleration and 
deceleration are forbidden between the direct current voltage VUO between PN when an electrical 
potential difference is inputted at worst which a voltage source permits, and the interruption-of-service 
disregard level electrical potential difference VU 2, and a rate is made regularity [claim 2]. The flow 
chart by this method is shown in drawing 5 , and fluctuation of the electrical potential difference at this 
time and change of the rate of a motor are shown in drawing 6 . Drawing 6 (a) The time shift Fig. of the 
direct current voltage and the electrical potential difference between PN at the time of instant 
interruption of service, and drawing 6 (b) Drawing 6 (a) It is the rate variation diagram of a 
corresponding motor. 

[0020] the flow chart of drawing 5 - step, 505 ****** - drawing 2 equal - merely - step 505 It sets. In 
No Step 506 Set and it judges whether the direct-current-voltage detection value VPN between PN is 
larger than the interruption-of-service disregard level electrical potential difference VU 2. yes it is - if — 
step 508 if a moderation command is received at the set-up moderation rate and it is No — step 509 a 
moderation rate - 0 — carrying out » moderation command acceleration and deceleration — prohibition 
[-- it becomes t67] at the t64 -> time at the time of drawing 6 (b). Motor speed is drawing the smooth 
change curve good for a load. 

[0021] When changing a load, a moderation rate cannot be set as the optimal value further again. In 
order to correspond to this, it is the moderation rate initial value alpha 0. When it sets up and the direct- 
current-voltage detection value VPN between PN becomes lower than the value VU 2 of an interruption- 
of-service disregard level electrical potential difference alphad =alpha0-K- (VU2-VPN) (one 

formula), 

Moderation rate alphad which is alike and is calculated more It uses and slows down. K is the 
conversion gain of a moderation rate and is decided by magnitude of a load etc. Thereby, fluctuation of 
the electrical potential difference at the time of a momentary stop and the rate of a motor become like 
drawing 7 [claim 3]. thus, the time t - the smooth change curve to 76 will be followed from 72 at the 
time. In addition, it is drawing 7 (a) at the time of this operating procedure. The time shift Fig. of the 
direct current voltage and the electrical potential difference between PN at the time of instant 
interruption of service, and drawing 7 (b) Drawing 7 (a) It is the rate variation diagram of a 
corresponding motor. 

[0022] Although it is necessary to enlarge moderation gain K when the [gestalt 4 of operation] load is 
large According to the delay of a response of a motor, reduction of the direct-current-voltage detection 
value VPN between PN for response delay until it starts moderation by interruption of service Early, A 
moderation rate in the place which was greatly corrected in connection with this and started moderation 
the direct-current-voltage detection value VPN between PN A motor is accelerated exceeding the direct 
current voltage VUO between PN when an electrical potential difference is inputted at worst which a 
voltage source permits, the direct-current-voltage detection value VPN between PN falls rapidly, and the 
problem which repeats slowing down at an again big rate may crop up. For this reason, when the direct- 
current-voltage detection value VPN between PN becomes lower than the interruption-of-service 
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disregard level electrical potential difference VU 2, the time amount tUV of a from is measured, and a 
rate is kept constant even if it exceeds the direct current voltage VUO between PN when an electrical 
potential difference is inputted at worst which a voltage source permits [ the direct-current-voltage 
detection value VPN between PN ], if it has not passed to the setup time t which this time amount tUV 
compensates for interruption of service [claim 4]. 

[0023] This flow chart is shown in drawing 8 . Time amount tUV is set up for the counted value 
equivalent to the time amount set point which guarantees interruption of service noting that drawing 8 
calculates a mold serially. When [step 802] and time amount tUV are not 0, at the [step 802 by carrying 
out the subtraction count of the time amount tUV at the.time of detection yes] Even if it exceeds the 
direct current voltage VUO between PN when an electrical potential difference is inputted at worst 
which a voltage source permits [ the direct-current-voltage detection value VPN between PN ] He is 
trying to keep a rate constant [Step 802 -> step 804 (since 1 is subtracted from the setup time) -> step 
806 -> step 807 -> step 808]. step 802 the time of No - step 803 if the direct-current-voltage detection 
value VPN between PN is lower than the interruption-of-service disregard level electrical potential 
difference VU 2 spontaneously -- [— step 803 — No] step 806 ****, although this actuation is 
immediately finished since it is No Step 802 If the direct-current-voltage detection value VPN between 
PN is higher than the interruption-of-service disregard level electrical potential difference VU 2, at the 
time of yes], it is step 805 at the [step 803. It progresses, and a flag is turned ON and time amount tUV 
is step 806 with the set point. It goes. 

[0024] moreover, step 806 from - step 807 if the direct-current-voltage detection value VPN between 
PN is higher than the interruption-of-service disregard level electrical potential difference VU 2 
spontaneously - [- step 803 - No] step 809 It goes, a ****** [ that time amount tUV is larger than 0 ] - 
-judging -t yes it is - if — step 810 Control which set the moderation rate to 0 and forbade acceleration 
and deceleration is performed. It is step 81 1 if it is No. The direct-current-voltage detection value VPN 
between PN is still larger than the interruption-of-service disregard level electrical potential difference 
VUO, or ** is judged how. if it is No - step 810 control - becoming - yes it is - if -- step 812 It 
moves, a flag is turned OFF and it usually returns to control. 

[0025] It is more effective to control torque directly rather than the above-mentioned means, the [gestalt 
5 of operation] and when response delay is large again [claims 5 and 6]. S which changes control to a 
torque control instead of correcting the moderation rate of the above-mentioned means, and shows the 
value VU 2 of an interruption-of-service disregard level electrical potential difference, the direct- 
current-voltage detection value VPN between PN, and suitable Gain K and a suitable hand of cut 

(omega) It used (two formulas). Tr =-S (omega) -K- (VU2-VPN) (two formulas) 

Torque command Tr which can be found as be alike What is necessary is just to control by using [an 
illustration abbreviation]. However, S (omega) When a motor rotates normally to a load, it becomes (+) 
agreement, and (-) agreement will be taken when reversing. Thus, therefore, this invention is preparing 
various kinds of control means of the condition of a load how, and can make the processing at the time 
of interruption of service of all loads perform smoothly. 
[0026] 

[Effect of the Invention] As stated above, according to this invention, time amount until it becomes 
uncontrollable at the time of the interruption of service under motor operation can be kept long, and 
effectiveness special [ that ** which resumes control safely is made ] is done so, without destroying a 
circuit at the time of subsequent power return, since the rate has fully fallen even if the electric current is 
compared and cut off. 

[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 2/22/2005 



<19)H*BM«W (JP) (12) & H i£p & ^ (A) (ll)ftffffiK&Bi#*§ 

#^11-308894 

(43)&KB Wcil5Kl999)lia 5 B 



(5i)intci 6 mitm 

HO 2 P 7/63 3 0 2 
3/18 

7/36 3 0 2 



F I 

H 0 2 P 7/63 
3/18 
7/36 



3 0 2H 
Z 

3 0 2H 



m&mX tt#«<Z>»6 FD (£13 JO 





«fS¥10- 124214 


(71)fflSA 


000006622 












¥^10^(1998)4^180 










(72)$6W# 
























(72)&W=£ 


AhE SB— 








KIMMtMHiirAHBBEIimCS 2 # 1 ^ 














(72) mm 
























(74)ft3A 





(54) [ffiflo&ft] ®S&tt{ra{9S^lKi*j* 



(57) [ffift] 

[ reb ] catwtt «fw*«a»aa<o t * taut*) k 

u 0 J; 0 < SEflTPSVu 1 J: »)*V*ffW*tt|l''^KE 

*> A>«oiaac«E<o»iajffl vpn jwratftasi^i'WE 

Vu2 J; 0<K< frofc*te«HB8 *R€ UcM&k- h 
€EVuo^Mi./cn#(cil^0Jffli««f-ri.mi!)^c7)#® 



( SIMtt ) 




2/22/2005, EAST Version: 2. 0. 1.-4 



(2) 

1 

tbiiJMstSKSltk^. MIA yrt-fnxj+yjto 

;<?-y*±&inMmcom®mmz>mwmm 
vu 2 fc £ & « ast u . iw tam^Mte* tzinzitsME 

•CWIU BETIRIWMEVm fcjBifctffcilW&iBIW 
tfiO*-t 6 i k £=HH8k tS«*«Wff«l^ia«*a. 20 

2 ] Mes^itE^mttvp N 

a}U^*EVo»J:Dft<$:o;/yft£fc:, IfflQlMS* 

Messsmff^tijfivpw^MeTisi^^ffvuokB? 
t\ mtznmmcoimz-%.bi. 

v- v <rmma o fc immmm&mmvf«b mz 
ffmnau<j^%E^2bmmy^ y^m^x . m 

tSLIs — h Cliff 

ad =ao — K • (Vu2— Vpn) 

BiftettsssEo^aifi v P N mmwm%& uoi>w£. v 
uo tsi!tB#cii»jp&&ff $ -r t £*it8k -tiaras* 
1 4 * j± 2 fci^ wmwa^ffip*^^. 

»u i5ieii8i^«ttajtfvPH*^fl^asi'^ 

3teff.it LfnM«t*Oj«KS:-«K«oi k Sr&tgik 

[f@*3S5] tjiEiSKisE^aifivpiijwiiiffiffatt 

tBl^;l^EVu2 J: 9 GHKWdfc^ 
Tr =-S( <y) • K • (Vu2-Vpn) 



ftfcVPl 1-308894 

2 

( + )^k=3rD, i»"l>k£i2 

Mi£tt^«Ec7)^tiitfvp H ^ii)fef?s^aiw^umEv 
uKtumE v 0 2 k linettjsmE^TisfF^mE v u o 

corat'Ji, 8ulSWi / \Wh;^^S:^k1-|»ik^ 
[OOOl] 

[0002] 

mti-m^yr'y^-b, TaMtsftfeisawE^* 
>r ww»k, *uiExa«aa^[ii4 
^mkmwmmzto wxu* w-mt^titzmMEv 

PN^i^iL. i^assmEVpij^RBl^li • f&SEt^rt' 
Vui J: Offi<*ofc«^fc. A vK-9Wri*tmf0Y<. 
-AT'U'yyhlWiy-hy'V'yv&'ft'iX^tz. *> 
4v^4jfe<Offi«EV^Vui J: D^MEIES^^ 

bmimmwizimi-zxoizixvt: [ztit 
rmxmi j kv^i . 

[0003] #^¥8-19286 ^« [ZtlZ ^ 

i l zi>imzti®®cr>mw>\''<jwigBzmii>xww.® 

wm§, muy~yy&jitmzmfmEm%L. mm 
%Mmim&nmv)%Ezm.i, wtmstfintit 
!Bfc$r^fci#, ®±&m^z7\/-*mmmiza! l ji 

[ 0 0 0 4 ] $ ktC tfefc#l3 k LT#^¥6-165579-f- 
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t xmrttumm^m^x ®&th *»t + 

<mRK£tE>*2|gft£CE) *f±#inatix 
[0005] 

liwawawarciiiiiK lt ^ a n*tcff« lt^-x 70 

f K«t4 i J: & . 

£x*/P*-a«±£ . W»f V^ivt T'±#L 

[0 0 0 6] ft*W2J±tf*l$l::*$tt.& J &--?*) 
ft* 1 fc |Q tfifc* fc «t !> t> 0 0 £ L k 

x -oxmi— h i^mtxm&mmmm^^mm 

[0007] 

u i k , mmt Lx¥f®x'% h -mfnwfiKh $ nt& 
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ffiVuoJ; 0«<fHB«EmfiVui J: DS^f?©*^ 

^hrevoj k s&g l , frie«ift«eiig*Cffifie 
WftkX'hh. 

[0008] *fKBwi»*JS2<ojHWi, B5iea»smE 

o7t»^fc. fiie«i)ii&i!riB5SiiP-had x-m 
u Bufessiimji^tijffivpN^fifeTRsrF^mffivuo 

fcffKffHttajK/HtflEVui k cofflX'lZHnffi&Zftk 

ix. miimmm<m^-&t u mim^MEn^. 

«K)«Off «BMHI*jSTft * . 

[0009] *m<r>mx30>fm±. mummE 
wBiasffi vpn j&«iaEflt«»aj v^u«je vu 2 j o ®< ^ 

efi®EEw^aiffiVp M k H5feffm^tiiV^^EVii 2 k 1 

k • (vu2-v PN ) T^ti^u-hxw&txmim 

[ooio] *sK*oaw»H4<o»wtt, BufesssmE 

30 ^^n#d^(oi^tn«frn-a!L. BufeesE^Eojaam 
vPM*>*Buieff^a}K;wffiEVuo frfflifc«^-c«> . 

fr-s^«od k zftm-rimsmiziimmm® 
mmmmxmx'hh. 
, [ooii] *mimm&5<r)imt* uiaBfltE 

Th;l-^ft^Tr #T t =-S( ft)) -K - (V U2 -V 
p»)fe!t'L, S( «) JifiJIrtWLISIMa^jEK^Sk 
40 §<i ( + ) #£k&9. j£«-tl>k#{± (-) 1^frk 

h. x-mix%Y)v?i&xmimm*v)v?$m 

Ev vo mifzmzm%mm'tT? ztmmk-r&m 
mm i izimcow»®mwmm-)imxh h . 

[0012] *3HHfiOi&*«6^3fcBJil±. H5ieiI»5mE 

^ajfivp H *\ fiieffm^tfii"<.;i'mEvu 2 tuam 

aHEWTIRftaEfBEVooWiafJi, laia^lill^vcoh 
;P^f^fr^k-r-&ikfr«fffik-ri.ifi*fl5tcfB$8<o 

«ijaof?«B#^a^ffiT'$)i. . 

50 [0013] ±K#S£JU**»UHcJ:*ifcr. 
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JR££& i £ £!»<**:*>, ff«SW)-S«lia»4Jlia*» 

at 1 1 -jeaae t o jg-rflfcfltwBE^fwa 
as. zh^mimizx o » fw*» mt&a*^®* 

[00 14] 

$fti>€Iia&'f y^-^««rtseFlfflofI«lllHW)«l 
jS^^f 7 70T-&I. . £8S«B 1 *>4>f*£2*ii» 20 
MtBin^ 1 !-^ l £fcivc*8OTEfcga§*u 
*v>%WX£ [ P NlWtEVm ] tiE«3 yf>t 3 § 

5C4AWU «0«Sia5UE^lxT^*^«Sll»jHB 

[0015] mmmmi ] £*>fw§tt. a^ae* 5 so 
^fii^i?iea:^iii±c7)SJE<iTPivui t , s®t t-cit 

RlffgSE Vu o i: , i tf5TBRHF««E v u o X *) ffi < HE 
ffiTRSVui J; >9iSv ^ffiaaj^MIEVua t Z&ML 
T*K. *l/C. «BM5WE4'K:PNia«EE«lll*a4 

L, *WTTiR»S«EVu(i*tgifcii*fc:ii«lllfflIfc(W» 
-tS*»«<Of«|i^lPC^T2b4. 40 
[ 0 0 1 6 ] 02 li , *jWB<0» 1 WfMB [fg^fl 1 ] 

J: 9 BSEfcEVp [Xf7 7*201 
] . d<oe««EVp M fcffmfcW<^mJBEVu2fcS: 
JtKL [Xr-yT202 ] H W$mB.V™tfiWW8i&VK 
;HEVu2j:0ffiV^ [Xr-y 7*202 T"yes ] 75-// 
(flag) k^yliZ-fh [Xf--y 7*203 ] . Z<r>77»,f 

Ur>y 7*204 ] . PNianOWfftjiajfiVpii^PNBI 50 
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6 

BK^Voo [*r-y 7204 T'yes ] fc, 

[ 7. f -y 7*206 ] s WfimBiV?»ifiW&Wff®tl* 

mmKtfxji ztdztfr) p Niffl<oisawE*»voo 

A &^*§£ [*r-y 7*204 TNo] {1. HogV-r-tfd £ 
RjgUSafflttfc**.* Ur-y 7*207 ] . 
[0017] -e<7Dfl!l. Xr-y 7*202 TNoCOt £(1, Xf 
•y 7*204 fc*t^ ;i-Ct>7*?»y^«^7-CA4*^. 

7.f-7 7*204 *>Nofc&9, :«(iITt§. td^ 

t\ m^l— b«d liw&wo^-j^aj-iraiws 

ftffi^Tct $ & if K J: -j T8W> fcfufcfifc "f tf> 
tf«IMl<oaMES:H3fc7icf. 03(a) iiPB*|?mB#fc 

tj»t*i[8£«E ■ pmm&mmmmm. 03 (w« 

03(a) l;»|5-r«1lMl«WiS&ffi3gftia-CJb6. B*j£t 

imn.^ts^ x-&mi> { tim iximMMff^mzm 
gw u s 1 35 TMnzm m& 1 37 t(?s 

[0018] *%Bji jttt«ofeAft*-«£ [ mm 1 ] 

C*r J: «r<0«EE«^Sa»*J J:lf«»«<oaJKS:Bl4 lz 
TFTt. 04(a) {iRBSfldl^fcltiilSSEaE-PNISIta 

EcoBSHWJtj&EL 04(b) (104(a) HWJE-fSSia 
^03(7)^140C*L/i^^fti:lSlt<LTfe4^ •! 

fifc»±fnt«iaj^nttEvu2<oi!isai^v\ 

J: o T il«E^Wm l^^W itmtL^i 4"J^ 

[0019] [nfiK<o^83 ] <xts mmfa-ot omsb 

co^S [IWSil ] «*tTtt, JSati^TfflWU^l' 

<KRSmE* ? A^ § tifz B#c?) P N naSRE Vg o t WW.® 
t4 [IIS<JS2] . #;fr5tKJ:&7n-^-h£05 
ft*EI6fc:*1-. 06(a) <4IWrff9|B*lcfcJt4ES0E 

e • puiKEwiaawiH^H. 06(b) (106(a) \,zn 

[002 0] 05(7)Sfiil0(i. X^-y 7*505 St'(102 
izmL<. tztzZTv 7*505 £fcVvCNo<7Mfr&fc, Xr 
>y 7*506 t:fcV^TPN|BIiiSPlE*a , ttVp»*s«eigttaj 
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^HBEVuiiO^i'^S^WBIrSrtfv^ yes X' 
htllf Xf7 7°508 £Tl£££ix£MS$l/-hT'$m 
No-C'J>illfXT-y 7'509 •CTili3$W-MiO 

c ix mnz$towmiim± m e <t>) t $4 — 

ad =ao -K • (Vu2-Vfn) 

®V>mmi®7<7)£ol,zKi:t [11^3] . Z<D± o 
l>z , flfjft 1 7 2 ^*76 £ t'<7)jf fe*>=5:Sft;ft«* iki 
ZbtzZl. %t5Z<miFtm<7)b%. 07(a) 'irgn* 
ff€B#{cfc{t-&iS8S«ffi • PN|^8E«B#IS6*j1tf£0, H 

7(b) t207(a) iznmh%Mm<mg%.imx'h 
[oo22] \.m.mmm ] raff**** v**-*k mm 



20 



v\t*±* <-t&mmttiK mme>m&<m 

t'pn mutimjz&itim v P « -iew-^ #**- s 
uimE^A^sixfei^uop NiansawEVuo *«£■•*:« 

iWi£in3i t , MMIZP N|?M^*€E&ftffiVPNa*Ttf 
■tfflMtf&XlioZttfhZ.. zcntzfo. PNHESS 

E&imt Vpn tfnffiHtf&gt h «<KPItE# All Ztt 

titifnPNmffi&mivuoZMtxh. m&z-feiz& 

^XolztZ [I9$JH4] . 

[0 0 2 3] C(O7D-^-v-hSr08^ v t. 08ii 

lSlUv yhLX [Xf-y 7*802 ] , Jffiltiv 
tfOX'%^t$r& [Xf7 7*802 t-yes ] ti. PNRBft 

Tr =-S( <y) • K • (Vu2-Vpn) 



* [0021] s^tifc, flsr*<saw6*^ifi±. 
tmu-vzMmzmtzikfcf&ztrfTZ*^. zti 

PNiaiiswEtttijttvpBdtfftttjjajv^i^jEw 
( IS) 

iife«<oPNraiS8«flEVuo*jBitt. 
10 filoidfcUTO* [ Xr-y 7802 -^Xf7 7"804 (i£5g 
B$ra*»M £3I^T#>£>) -»Xr -y 7-806 -»Xr>y 7*80 
7 -Xfy 7*808 ] . Xr-y 7°802 T'No<7)i: Xf 

•/ 7-803 tca^. PN^iiamji^bifflvPN^ffm^tB 

^WBffVuj J: Ofi'tflif [Xf 7T803 TNo] 
>y 7-806 T* t> Not'* fit? £ £ WflWfti ft & *\ 

xt7 7-802 tp NiaasswEwajffivpi.^fMtijiajV' 

^l4BEV«i iOWtillf t^r-y 7803 Tyes ] <7)i: 
x-r>y 7*805 fcjlt», 77 izLfr-o&f 
®UviiB.^M<r>itX'^T'y7°m Mr< . 

[00 24] tit. Xf7 7*806 i'^Xf <y 7*807 Ajg 

rj!±DHWltf [Xr-y 7*803 TNo] Xr 7 7*809 fc*fr 
B*fffltBv^OJ:0*Sv^* ; S*»* ! PIBfL, yes T£> 
iUfXT-y 7810 -CMjI^-bSrO^LTJPi^aS:^ 
LfcttJMfcfrVV NoTJ>*UfXr-y 7*811 -CSfetPN 

•ll^if-J-ytWKU* NoT'^^tfXr-y 7*810 Ojijffl 
t^rO. yes T'ftixii'Xr 7 7*812 (c^t?77-y^Sr* 
7 tc t T3i«M»t«»i-6 - 1 K ^4 . 
[0025] [Kdlt7)»W 5 ] -Tr 

mxhi iman5. 6] . ±%tt®n®m\/-bz 
h itfr o turn zhiumwizmwi. wwm 

UJK/HBEOttVm t PN^llSSmE^tlifflVp,. 
S*-y^^Kt*B«g*|ftl*^tS( oo) SrfflV^ (2 



30 



(2«> 



[0^tB&] . ^'L. S( «) lifl??fcttL«fMS 
*«IEIS-r4i:^(i ( + ) «F^k*4r0, j£te"ri>t#{i 
(-) ft&ZtlZtlztl. ZcoXolzlX. 

temvvimotonizx ^x&m>®w*m*&% lx 
ttfx-Zh. 

[0026] 

ffim<pcr>&n,mz$mi)Vtsimt%% ix-mm^ 



40 ^ss-^-ri), 

[HIBcTXtMl-SrRirj] 

[si ] *%mt>mmtihnMm4 >'<-mm 

[02 ] 02 tiu *^c0^l^%BH [ff^l ] <on 
9E#)ISr^-f7o-r-v-b 
[ 0 3 ] 0 2 <o*1£ (c «t 4 rWf*r$(Z)«Et7)SEBt5 =t t^flt 
(a) , *jm»«rf#*c*J , t-JttSS«E 

• pNismE<oB 4 fra6<rti^0, (w -203 (a) ^je-ri. 

★ 50 [04 ] fiilJfdjft 1 ] J: * WWK0«Ef«2 
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^ • WHllBofcrattflr&EL (b) {i0 6 (a) fcttffi 

Effys&tszvvmamittu (a) mmw* 
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1 0 

7(a) ittrntivmasuEftm 

ins] mi<D^<r>^mm^yn-^-Y 

1 ssmi 

2 nyrC— * 

3 ass a yfvt 

4 PNisreflEtaaj^R 

5 mmks 

6 A 

10 7 SSS^tf-F 
8 



[01] 




4 



I 7 



8 
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